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,fRITZ fNGr:.:tE"' ... ·" L
'\, ".1:. Illl~\) ABORATORY-
'\ LEHIGH UNIVERSITY\.~ETHLEHEM, PENNSYLVANIA
\10. ~
C; Ga::; lv 0 t>\Z.Oc:,\2·-6S(QJo·?D tL.-r ON
S!i·tfJOTORAL "IGAnoa.(j, BAftLl~D!C:K'Ji/)OH 8Tfff·9t8,
01 lq. Ly..* an4 1riBV.141.lItt~·*
I. iD2,sljl'
Tata ~:t' Jfl"68fi11l1H. to 1":@Iftlts' Of a two le.1"G· .....·t-
Iptl-on or ,he bahavlor of B."i~. '.).001:,11\8. 1"'0~ o.ae-·tltlr4 .
• 1ae _4.18 w:,ta one tu,U"sl~. tb>oJ/' JUIe.l, __tp_a tIrO. t~.
roe.la,. o\>1a1».ed on 'he ~d.l•• 5~ntiea't)4 _<htr tlle',ee:tlobi Qt'
•.CODClGtl'ated whealloiul, Reh a. ,tie.,.ctU14allou r .......d
torx..aQ l$-.tti.as.It 13 $ho_thatth. b"ltl&deck flocrlas .."'....
ed ..ae: la.apal unit 41.'rlw\1,q the .vel 'l.0....··G~r t'ulou,•
• "1'1"'4891"0, w1'h ~h. tIMn.t of loa4 '~n.'b7 the ..'lterfll· $'irlng-
era iepo41rc upon "hot.\' 8J>!lttl1JJS.·a. ,1.".,' M:lea .t,~ tao
.t.r11ile,r 50 as '0 ton • 'f-be_. _1..1\ it ,.It•• lat(J. a.~Knm't 1n
tM tle.tea, Idgh' reaul" kiu' --••7 of\.~'ft, 'w tlneea per
••'Ct. Yl:le ..,watef p,l.u.'tG oon;rlbutlq ... ,,:fl. T-btwia1t .a.etton
'we-a ulao to\llt,t! to- a_pond on the tlt;rl~r ava,elnc. lth_ t:lle
a·tr1i3Cera ~Cfi),.d la.-_ft \~.·tJ.~'t)r ;M.'Ul ..,pn"tla.l tU.l1;7 r~
- -- . .
. .
eul\Mwlth t\Uo\he:r ~n~ 1:Q"4os1_. ft~' _dAta .'W:'" '10$.4&4
,,1 tb. dGat ..1&1\'., whil. the tull-.1z. 1'1001" pe_l~. '$~t.e4.
. ..
1I1.$&11;8 or a Ja'* pel.prine·".l....;· TlIt. t~n r,!$tl1~~ ..."". IS
, , -, .' .. :" '-,
- . ".' ····i -,.:_ ,.-
blllsl&Ql\t ·wld.en W ro_'td.ale e :t..t~e1;\1..t.$lst£tM'bo-4ro):'"ba"l.·""r.·"",...-;.·'
4eok :£'1001" .,.......
ieae.'el't .A.elJOc.l.te PrOt..oIO~ ot 'Ea.&1!1eer!Jl,a "'\ttrlala
L....Jillp Universit,•. ht.hleha, Pea.ylv5a1a.
.* ~rlcaa Inatltttte _tat••l CO••"'l"uetlon RG..e,relt ,.110_
Lelrtlgh t'.JllY"'.1t~r,hW.he.. Paul'Ul711fatda
1m 1lGedlat-o cbuS. fJ)t lla,\tl.chtck: !Rv••tlpt10B
- a
2. MIlODUCTR!Ji..-
lfA. AtUtirlc_~ :t&8"i"~" 0'1 Steel c<uurlir.c\1aA~J!ul·0Up1tt.
~C:_lcal li••MuZ'rdl~l'tGe. ap<nl,....4. tw,$1nv••'lgetlOt1 of
.. t,iKt ••'lOll .', ;80~e'en'r'at'e~ 10ad8 on b..·,t.l_i.o,Jc.: .tloorlq bo:rde:t'
to o~t~n In,f(ul'.tj;Q:il· tot' d.&1p p.~.6f•• ·· Ar....roh teUo1f-
. .
. .
ab1ps'l.lp»O:r'\ell· b7 1.h& Ill.tlt-ute .i' .,$'\ttl)11sbe4 at the J'rlta ~..
ct•••r.ift. lAbo:r-ato.ry o·tLeh1&h Unlv8'J"!iit, _4 \11. 1nv••\i&*~10I1,
waa curl•• out \md.~ the' CO-u,,,.... aal-4UOff.
' ' .
~,_1.nta 1f" lIe4.' O~ ..rota'.•~e"""h1rd· atu .4818,
ba••d Otl ,~ prot('ilype brl,4p t'1Oo.. ·, oon..1s'~ -.t· tlifO paD•.l.
.
tw-aa,yte'.tloui '8M -on t.e'· td.4e. ;l'utlrtt. _401 r&.p;r•••,"
e, tlGQr.itl.n/fl-1:tt. put.: on .•t:rl~p'ra .~J.HlEl~ 'a~2' in. Yk.'
.. .
t.e,••howe.• the' iaiatlooryasaot oep.bl~ 01' sQl"porl.t!$C 1m.
. .
...aol••dltts_ OOsul1equnt17 'Ute ••confl _4&1. had. .triage:-. 111'814-
84 labe'"..,... tho" or the fira' lIOedel;~lna "•• ~'Gtn- ..
floor with $/&-1a. ple"e':on .'rinsera $pao,-. 12 1a...'.,. to
Clilftter. !f:hl~ J$l)4el pro••4 a.qua'. 1ft auPPOl·'lnS the lett", _
tbftt ta.uex, point 1n the laV8fi,tlO'1:0it bf}~ a e,n4y of th.
_;r-o etoni:)ll1Cfil d..~lp. oo.p.r..'lft .~8t· data 'b14~t.~4 'l_~c,
.lt~ fil'l1.4eAing t1f ttl4 s'l;rlnllar '.a<tlD$JJllpt ift,or_aa,(fJ <the
. . .
• o.1&h~ot tD($ floor al~tl,,,. 'the (!e-or_se In _141u6 008t would
. . . ~~
•. a,'
The !"e~t$.or'th. ~4el~eat. ShOlHUl tha' 'be :floors
",~.&i:,•.u~OQ,.41ns~'ce.nala ~l."~td~v~.'. ·1)&111121 .$~4i• .-.4
..
J'2'OCft~.q ·.1J$tabllu.lt... '1'1"<). thes.u, r••\11tll, _"fH1t~~th.·
, "
'.•(nt.-t~c1;loa of 'the f'ull"81~ 1'1001' , ••1. ' t'he npeft.t be-
. .
''''n·>tle, '4••1&1\ ~rfJ:$_$ 84 the ...a.sur.d _t.N.a.. lath!.
hJ..1....:a.l~4·flJi.'Jor :ln41e.".tt .flehoC'f<: 08 t~e, 4e~d.p 'aa_.ptlone•.
ft. full-alp· tl~l" eoJiel.\\6(l or U':'ln. a\utltU"d I'"1!'b••' .-pacM
on: :&6~llt.ceater,. 'd"tlll • U/16-1n. ,·late. ," 'f~ flo()r, w. 1& ft.
9 • .- .m' $pan. ead:. ,t fi. ,5 In. WS,4,fh .ftla'»U )';~h'~as atQp"""
e4 ''bee.~$. tho 'full-also paul. 'W'M' 1;...'04' as '. ai.aple: b••• wi,\h
tlleat:r~rs rut~ on \ket· r:t0.;r ,bes_.:r..Pl"......t1Dg 'h,8 41...·
~ano. betfitlJlJi t.b:uJolnt.a ot 'eOn'tt:a-fleim-re ~),t .. IO-ft. "~el
, .·length ,bria&ft "1"1001" 'WIth' \11'" #t~intt.r1i ·.peel '1.\0 th& ··'e.....
. . : .: '. . .
. a. AC'UOit.EDQt.lDT
F "'l:' • F. .. " . '_>
'J!h~ lliives't13a'1on.acarrle4 QQ't. U1l4s 'ttl. 41:r$c\lon or
'thtt "$obn10&1 aeS$$yo:b' ~*dt~e ot trt..:r14al'l last1't\lta of
a'••l al)l1trtrtte'lon.AC:l1mcnrl~t 18 0_ all .6.b.1"$ ottU.
Co.",d..t••. tor their aotivo u'teran tA 1lJie vol"k ana f,b.elr a4vI0·e."
. .
. oct p1d~~o'e.Ao~.itui~llt.1. a160 'd~. .. 'Ike _.b$~. o~· tne
. '
I'abr1ea'tlnS' D1"1.1.5 ot \he iethleh.' atetl OOaPdY to~',oona~"-e-
.• '1". crltlo1__4 'valtl4l>le sUgedion. durlnst-het UWt.tt••t.1on,· ,
81l4to~. H. 1. Bawle., bl~inl Supe"l$')r,l'B8tbl.~tlteel·C!!.).
P07., .r$r .~....loe _d •••1et.a.noelhall, t.he .•na"ruet1au work. and
.'to ur-. c. C~ Kef.eeJ"• .instruotor' at 'be laOOr41;;017', 'forkl••••1."-
6aoe In the oon.t~ot.tQn. tUld ~$atta••
• -4
'. ·~p,,-obl.ot :4;.'tO~I1f.ng.itbti '''eb*:~10r of .1Nl·t.il.4••k
• ~. • iii;.' ~ ~.
floorlD8 41,,14•• It,.elf })1'9adly'lrtto tJrQ 'altlis. (l) the .:\1".88••
121 ,he p1.a_e., 'attd (~f tbe eetlonotth~ a-trlna~r... -'!tat 1*, tile
___, .of lQ·ad.~..l~ b,..tack sU1qw._4'tbe .lrtt·.1~.c'loI1ot
'. p1M". ~ a'tt!nael'$ 1\1 ~.18tl.s tl~61"$t.~.a"$. 1!be UVtUs'-
·.i,afflon a_ 11aJ.\~t1,) ~M ·_wi,..",t t_se .eoiuU:'1aae '1:1a .roia'i10n.
to taa:ttJ.ed,8eK f10Qrl.' to~. blgh~ttJ' \),:t'idaee$u'b,Jecteill ~. ceatea-'
t1"a~f1uil&&4$. l:' ft$·li~efl8·~ar,.t.~··au ·,,«eq:tt-.'i&ao1.ntlbKotthe
·J)~Q'l>le.·. d.'!Jto.latu
•• ·!be aTJn;aglhtltt4lletl;$$t l~lll of\l;«tttl~.Cfktloo:tl'JqJu4er
.. .
eo.OtPltl'.'te~ 1-0.44.
b.•. ttJae plW:PeJ1J.1esot t.· ~l~or;. plat~ In·d18t.rl~lnc the
10*<1 o"'er vario. a-.rlDgGJr3..
o. Th. _u~t of ,lateM'Uti' ,,"..'Ill t.h••ttr1tl&~~& u the
eoapnutQJ1 ~l~'of • !f-Da_~
d. De lenc\.h or :plate Uit_.. l)O!icc&atretetl lod af"t6c"t{f1t
by the 10.i•.
':!"''''.
e. .!i\eet:f'eetot t:lhttnginS ~htl 41$tpcG-. b$i._n tb.·wt~lqe:r••
t .' The 11x1tv fJ't the 'tm4& $.f 'the ·.t'l"1.~er8L.
C.Tb;. ~1xlt)"Qr tb••G4& ~t tl?!.t1&te.
. . . -
'fUf· 11":1.' .:rk~d p:r~"f'l-Q_l;7 be,,,~ d;@n.·~nthla ;rt.14~:
",' '. ,
. .,' - .
.~o ·_~h_.tl.ealliJtuil14$kII.~e .b~.).ad. en '\lt$ ttJlOllll'·ot pla'•.
fl"'t.1ne 1n Y...beaJll uniteX" 'Varl~'u" lofl«laa COnditiOlU..*.a.nd ·."e.
. .
~ ~.~ ~ .... _. - - .:~ ~ ~ --~.~ _. ~ - ~ ~ .. '. ~ ~ ~.~ ~
.• PDt KIft:UUbR iUm ." T1't.'f~ Z&1'1U!Jt.. ta "1tJlage avftfh..
1'1.1".n IMQkatdlC 'u61"e-ehala-eAtt:1 Phi'slk. ,.uaa.at; Jbpple
.. 1reat.a0J!:'lt,_ B•.:rl.b. 1924•.
, ....:5
atlVmaa'#:ti 9! '1'lo floOr. lOl1' ,..If(Jnalo~utsQTe;r 8:, t'loo;r' .,';1;>1.
, "~l~~t~:h~blP.:Ctl".lt~.·' b~' ~tl;J:' .B~".~~e\ett~:Wl~fiei"lo.t!:s; .'tllf,Jh ••
U~4 ~ <this 1nY.at~t~$.tn, "t_ p~bl_be~$" .flry tttrtic_lt.,.
, .
. ea'- a~tul:t, h.,p•• ,l(t a .'lrha_r til)Of!' "U~"';f' 1••4 1_
, , ,
",'reaftllf :rl~.1!1Jm<J.1:" lJ.'· .'5,nO\l1 ~at.b_a,i~fd.tflUl7al$1.'
;.'.. ' .,...... . . ~.,. ",,"".. -;. - . '
p::r$.C'~1.1,ly ~$$l'ble lif.:eflauo the floor l#:$t..'tl~.lly1u.e"r..
• 1nat. to • 'f$ryh,tp 'd.pee~ 'M 'tU loe4 t. a.p'11e4 t'le
.trlltSe.t'b~."••'h :1, :Q:8t:lectsel'ul the' '14;.~hrl$O":8' ld,til 'l't"
ee~~ &s .. h.- to ~hnsi1;,~.r ~ tl1e, flO'd .trUt.e~f ~.'
$oO\'l)n4 $,"rlq_r 'wl11 ,ft1&o48't1eO$ .4 "fllntl ~n .thD,~:1,$klbut19;!)i.
,!t:lec.l..trltHltloa w:f.ll· the~r.tl¢_111_ 'to '$l~t.he·Q1b,rtinSt)r.,. , .: .
thc:qh }}.r.ctl~1.1.l'tl1·. .f~8,e·'_7 'beco_ so .-llfitt,G%'" btttD$,
41.a'ti"lbutel oJ$rQ.I'.f) 0..' tollt1'" aftbea, t·hat ."17' tUJ"t-a_ 415111"1-
bu~l. _, boa$l1fte\etl..·ft1.&c'l~A18 ·qtd'.,41f~.3r.t ,~•
.t'ba~ \UlUeUyaS8\\IUdb, aea!lIl. 11_0,1,.. that the: 100,4 1. .,~ea4 '
equUY over a4a1"ta1tl 4.:tllJ1'G iltrJiltarOt's1t);'tJ.t1G'ec..... Slaoe 'bo
detl&fl"-ton or .' 1>6."1"1&8 Ita tlt. ~ub~ot''th,e·.apen. itha.t. 1,8"
'l1e .1M\:cbg bet.e... the '.t-rlqertJ,· u4 .lnv(J~_~1 8;8 thti'eu" ot .
.::.: "',.-~.
1ta th.lc~;$.t·,e. tl~(JJ" bavUtg equal sp~o:bt~$·.'b~•••e!t '.~e e'r~.~,.
.. '. . • . ' . '-.• -.' - ''<:', ,.' . ',' -"'- :.;
.~a_s 8 _n.\tm\ propo'..tiQ:ll cU~·tb.ab'~r '~~:-.1"ed ~,t__
. .
ea-eb .•'trbla~u·. I.n. other .wo1"4s•. ~. 1.f)~4 on .. floor tsdtat.rlb-
ut.4·';hroltlhout\he tlG.~ a fi, I_.e'r:tc~l r~telo.
!b..a.ttan ot '-lie p1eMlln4e1"'·... OQ:QClQD~l'.M 1-0&4 is' lIOt'
, .
l'ea4117 4."• .rsla.4. Tlle ..pl&" maY' be; "S&Net!: -as a nct&ftdUlal'
. j)l-.te··.~p8r'.f elong '\11,& oat"., .\)eli' th& 'be~..V'lor laeo#llJ;11oaled .
l!Jl .tk.,taot 'hat 'hedetleet1oll Of 'be 8tr~.~. vul~. Alona
the plate. glvJ;ns 1\ an fJ:l_~10 1ftlP)O.l'i, end 1n ac141ticJa 1ta.
"" 6
tot,.tl~A or the s.:r1qere llAke. tn~ t1x1., or "he pl$'oa"
"'. ualll'.rtaUt',~U1i,1ty;.'
In t}a4 l"Tee~lsatlon'.~r~ln ,"acUaa- ••h t,tlkeJ1 ~to_
'and at'~~" ~8t~t.·l~t.~!Jl.'tM$'t~s4e.~ "'811).'. ';r.a4~ ,
urft 41. 'takttn 1lJ.Q-~ the. a.t.r!Alse-r. ":tore -.4, at't.r 10'&41_&$.
'. ..:"' • ' • :0- ~ _
th..•• '"N. ·plo'l-tt4. and' 'ke hll\11taa.o~vea.lillte dlf'rcena,'l-
.'ie' oa. \O'·Ob-'ttdn ,Ill., ~llt$, artt 'Ib_ a BiS,~u.4 'bleD 01>-
, '
tain tilNl .b._n._ .ft".' wftreuso $,ntQSra;t,(ljul to $&I.1n th.- ,C....
o • • . • • •
. '.. . .
a '.ek.· '~.H:J:.u1~s.J the -}.nil.' c....$j41.tt.zrGfitlail-e4 tYd.oe'.·
. ."' .'. . - . "", . ,
$'l,tiaulttplle{l ,bylttl1VDS 'tne de,e., Ik•• ,'~ .-. ,ot' 8].1, , "
. tba, .sbtIar-et.ot 'h.' Btt"·1nI_a· ••.st, be _qwd. -to : '-lie ."l:iu-d It••d.
, ,
"be 'f'M.ltteof ~ho -.ome11",', of laert1t&I was ., aGl-e,et\e4 '&hatthla
"....tru. f<:f~ thG-ax"D2r'UsOO'al rful\jlts., bo~atae,vt.tll'1•.ot '.
.:'X" .1" ,W"'.' etulfJ' t.o ,4.,..radn. bOw ',."lipl.'. WU ao~iaa wl:th. 'trJe
.trlBsftr h aT-be." ~. v_1M•.or'h.sl1~fU:5QIlOIlC!t' .,rlaa-
&r 1n,dicat&4 llIow ltu,e,ta ).eat .&$ Ge:)r:rl.d1)1 tlle val"lQus .':rl~ue..
..u••1l~a"he T-lJre.aot1oJ.l orthe~.:l"·tr:lpr... qow.. the fi&\l-
'''. ,-
, tlQllU4ultt# oou-U "e 'COMputed,' .u-4. "_0' e1l"e$$' .\114: M 'di&t,tlt~...
. "..- ,._.. .. t. . .
. " .
• .itt" tl'a'!!l. :tile __n.\ otu"QS, 'Whloh hft4 be-tm .omtpu'-4. '!~..~
.etr€$SfUl w.e.re 'C)').,perd· ,,1\It the. UfUJtu'e-ct 8t:re,.S~u,. aa4!! :th.l~
, .
, aDe_flnt S:f)J!Vod as &'c~o1t en' till): ~:rk.Ytl••_.ae$ 1ft ...





: G~ ftt~l!!!OO "'U' .
. :"rl'!~~lJ~
... " .... ·lft,,~a'ia"t·tft_~,~~.t:tt:iAO,,\,~·.a.$~~~.'b~O~$.b"··
t$a't;$ ,0. r.uJr· mo4.~ ~d o~e ':~ll~~i~e ~'bc~l~~::.tl~r .'.~1..... ~~, .
al.la ··?i~r~Miilt:u•. 'W,S.~h .'lIi•. 4~.atl.l~au ttt· V~~lc_ :9€h.l~lo,a~.· In
- . -" -' .. . . .
whet. )is o&U~~a"'Q~~41r.l~..et1t~11!lr'$~dhl~ w.r~ tHe~" •.l~q
the s;t.~t.S.$~·\~~.~~~l;·~".~~~',tt'~ ~'~~~D.. '~~ld .1.v(l). .•
, '. - .' .. ' ....,.,. .';' . - '" :., ..•. . .'
'b~.)l_jl~~~ ~$ t.~~nelfJ)~ ,h$e,t.rl~~r~b~'l1 ~6lt6~e :_~&:t...
~.r· lbi.· :l~e;~'w~:~P~11~«•. · "b~ 4.1tf~1".C:~ bet~a .~:h~ '.ial~l.i .
,'••. tl~.t na1l1~$ _aa t:h~GftfH~.t 4_10 th_ a~Pl:!~dlo6;d., ~.
. .' . , ' .... " - . .'. . .'. .. '.-. . ..' . .' ~- '. - -' '. .'
.t.T'st~~,til'1».il.4·~Y·ttkc.a~).,u$.'o't.laaGtl~d.,J'·~av~. 'tl/t,'$ $'t~t'J.
·a'.nJ'p(tlD.t;:··utt~.·."r~l"~· .. '~4', tbe .tiir::t$~.u~e· it4i: t1t$ b:.~1.·
. '. - - .:. '- . . -.' ..
. .
_~ _de'Oil ·the·.mii. lfl\~t~'10&4.1.' fA1,l,er\s. ~tt'be. tl90J'·.·
·......~;rj't~'·lol1t;t.In.the~4ltl~ot·~~.~t~ltle~i e~••(.t;h.·
1~$~1"••$J~$ 04 t.)ttu·'et;$r•._vG~tJte.i~l,tll_. I~ tM hll
iill~. ,.nt'd.."••ts _rQ.u4eati,.d111. '1\~ ·l~.d;.Itt the.l¢ui. ·tJt ..
'J •
. th4 tlooet.. ·
. Ib');",.,.h~a~ .\ell'lt.t.· tl!~ 'it&.otal:l ·\ho.l_;t_. io_4:1q.,aleag
, ., - , . . , , . .. '. . ~ .
&,·$t~~., 'M17POtnt' W'~\4d e:lv$'h$4et1l..0tIon' fI,J;~. '~~~~~n$l&"'.
.,;' ., .
. . ' _....t ,~.t. ~.1nt.··'.\f(Jv~):1i ,~1l1$ W•• ~,p1w~1ant;~fb"t••, .. la
,"Jl1~'_ee .41~,1. w.:r.· Ple.o:o4 ·.lo~·. t~$:~t.rl.f:.S ~,···a_".llj·.·, ", '
~$v~,h. 4~ne'~~i~~$;~.· ~~.~ .t~!J~ita.~~4. :q~I~.~l~~.~lY r;.
. ....'. ' .... . '.- '..
1flt.htbfJJJ1te€lBa'\10n 'ot' ,.:tlte: .$'l~fPe :ma~$,.lfj,~4 ·~en~"B.eite •
• n t'h~m.
;...... '
111 va,rloQ8 .,.rtia ot t.h8 ~1a~:. 'aM ·.fi~bei••l'. went 1008.\$,4&\
,tD ,-.,161-4 ,W1lk fttiI~b.~8.r ••#O_t.$.. ·tbo.11Dtlcl ,,';laea4
,
all ,oblll vMr. Mt· .rteet DB BQtteed.'l.ul4l".OOt"~the 411.-
t.rltm.t:s.on e.t the pute• • ~J"••••,'.
. .-'
In '.k.Lna __ ot tho _.lsJ" Sl-J'ala M ••~A:lt••Orr.,
alsotuflfl eta ihe a'trittpt--sbetore ud!dt..;r1folAilJg to cot an.
14ee e»: the eaout 81't~ Qtree'" of .he ..141~$trcea~.a.
; ,. . ..
'ci. TD-rW.·
'. atl _fjels .ft._ad••ut~t a't.f.l:~.~~11 •.4.~i~ se....
. . - .. - ... -. .. .' - .....
1••••4 .,iat.e~ :9A., .~:~t~i~ ·oatb•. 'ba61sthett.h•
._del aho'll4. lle on..tllll~d-.ls.. llOiJoyer.slne.".. ,pratQ\yp.
co\U4. _t'be ·r.aueeli 1ft .,U,"portl$tl.ltltbottt .$~qsly••$b",,·
. . '. .- . . .
lalna. tIi" ·e:trlngara, ...JOe ~C'hl.~d .so A3 U' k.~p "•. Gl_~ 8P&ru.l
. '
-of' the plate 1a pNPQ~.lQa. .atKi'tA.e,. ~. 40.~e4 .. In-a\.~
. . ' .
. ' .
,at.rO:.a•• 1a t .• _'btl. lSu14 "tIP:t~n..tt)li th$ ade •• 111 c.
p~to'JP.. TAls cou14aot ~. qult~a"8.me4 eblu. ~1Ui ..ll••t
, , ,
I Maas !'Oiled pye tlboul u t:1JMtl' t1.ve p.lr·•••t eaz ~ ,~ ,
:- -,
-., ' cO~ut.~aOG·.1o-A .'.Gus. tt~ ..pu~•. 11l \!'ut __1 _~'I'.l$ktt·
, , ,
bJ r.rtJ, lat)lies. '~ tir-st t_ .,4..1$ ·CQru~l.tedott_~b
lIelded. 1io8(Jtbr~ril< the 1_.\ ,~ _<le1•.CQaa1,-IS'1&4, <ft· )u'~nl. ,.el
.all~, b\lt'th~l llU8'W$.1,4e4 1A\:''tMS_G ,fru_ .t\1te1r tl.~1",
. " . - . . . . . . .
b_.a eo:ru)1$t.4~t'.~~'-.~.AtttfJ"·'tletosti'n" of '11& l~ult·t,•
• de14~ oo.pl~,etl. $, tl1.1Q'~$'._1.l:Ju:tt be'."'-\hst.':'iitiV·"·
Jtlc:e•• cke:nnel.oG .$14 :£lets).' 4.po$.1\'eaao lI:S tiJ·aak•.• 1-1),••
.... ca\l$$ ';Ue paft&la tQ _~ .ooti,~u. A ple\uD ottb.e f1.r.'
- ·9
,• .,.1_ 1. $bo_l~ 1ts. 1end a. .A,ll the MOd.l. bael t'be
s...~ .' '1Pe' ot.t~~~'p; b1t" "' .....~llll~.:r '3}"••1" '_~ th""1AI$e
• ',.• -, -; ..' .'~ ", 'l"~" 0- ....., " 0 .>.-, " :'~ .
rcMekDe58 vtirled,~ The ,lat. 1n '~G t'~s' t:_ .-4,&1. "t••.1
· ••-tal. a1te4litlns ot.1.dw atr.,qthan4 ',1.014 :iJolnt". fti$ t7pa
..«aaelec'~d b~O:ft"U#~' t_' .1t~ltl <Jf.:.•lome,,.8 whicb s!Utfrt-
- , . ..,:. - _. -,',
. .
bS po.$e3IU~'._8 Aft important tactor 'In ,tlU~·1/8;-1il.:jlla".
thlo¥nNS ~e4.1n "he.....t •• ·.· TAe1/4 an.4 3:/16 1m. ,p14'••
in ~h.th.lru aM tOlU'"th _flola.ere r~c .tmo\Uftlgade
.-a paeae4 th~.paelr1cAtloaa.
Great.~ •• n.tJ.B.~ In ~d!~ 't.be: 1I04el. in a--r....
. - . . . .
4«1' 'oa'fO14.'q:J!1,'ln.,. :pfirt1,oul.:rlym. ~h. fir...t 't'IfG "R,ere t'he
plate ••• '~1a. TheJ .~r$ tabr1e_tfaJ. b~ ·'t1.%1!",t.8:C1tf~ lbe
strln.E!f.& onto t1tie. plate, and thea t'h~ ~lfl' _'~.l was depoal'1;-
ea, alt.rlUlt;1t.lS t':ro.on•. apo' '0 another on tile floor eo u to .
Mild.mlh 'tho heat tiul thus dG¢1"e_. the' 't_dency 'to'ftrP'.
1'110 .-del•••r",lo11d4d. bl .. ~d _l_"·l.o*~U.q.rll .
*iqh"1.' aho.· 1ft 1'11•.1. ~ll4i Ual1htd s'st~~.Bm!e... ot Ptlblic
· .lOads U.$ fil;'prov.d a lDC41nc "8.1"$A 01' t'tfe,dl by ',.n lnol'Mte ,tor
· . . . . _.. ..... . .
~it. ~.U~1l••1 01, 8ft .8010,.d11'11~ . 'fbl.·~u$$_. a l·o-lr.t.'w14•.
'be w1t'h a n~D'$:'U:I'. of 113 'lbif~r ~~. m";.alv1Af$l.O In. or
ionl!;utllnitl 't·uJarlnu,.
the 1,I)841q riG eo~.tat.u! ot, a_d~ -l:'Oll .block '\'O.111e12
. 'a t'~ 8" .'tas\fia4 ,.ou~., 'he addlt.:b>mtl.· tlec!' -1Blat. ft.
1al~lal.el_tfJt th. ria .ft. tour tnu},~edpol.1Gb.· A4dt'lonal
. .
· lOa4 .a.applSed b7 a441nc tlttl....~4 .olpt". . 'lb- 10.4 .as
applied thr{}ugb a .~eel beul!). plftielrhl.ch ll'd oae-_hlr4.1ae




p14ee e:t ,sot-t ntb~rl-'l/a lJ.'h thl&k ~ k.{i'~ -tl\e .1.oadconattmt·..
l1a1~9 .s:~be·vi~-t~~~tl.~~; -~1l1..;-' pt.(i>C~.:'ot ~l.te~'.-.
. :;:- ..; ." .... ..'
p-.laCtr<4 wiler t,ne :ru.bbe~ -tt>oep tho uee inoonti.e't wl'lt the'
plate C01UJhnt.
A 1084 -ot248-9 l •• '-.,ko·~ CNlll_ :the_5"8t~.a$.s1a
tl1:e. _del as vou14 ~he ~~ wb~Gl· of: a H-JlO. ":ruck tn· t.. f\Jlll- _
al~e ~.1.l~1. A».4 .t B5(lt) lb._._ttM4 1. tllfl _Ife}. te.'flI~·
:mor-d.r t.~.' sho1J'.tu~t-,th~ 'm.cU:a, "IS,.••!t• • UsUor..
lAtai a-J.at1tibutio1l o'n tlte pla'o, Q1'14 1ft -o~48r to' ",...are Ita
.,.tl~n wtth'hat 'of a 1U-._.CO~.R'lvt\ lOttd te.sts _1"1$ mad:••
'. '.·th. - - . /'
'!'lll$ tlQO:r _.8 '_sted by.sllas .r/:bJ.641ns,r1& .a4 .t,ft!a _8.~
~$:tt$ ....re "ak'61lUOOta4, ·'taft l$e4at a ·• .-beer ot cr1t1.81.
_lnt$" ' .Tnen 'h.t~or "u t~t~ bym••n3::.»fa 'l;~.•• stu>_
, .in ,tu '.Wlfttlh' ftlt.. J'.~. '3. " .eo n_u;li-a $1 ·the.. "•• '.Il _"
, .
~r.a .6Q4 t~ ·t~ 'tJ$~&l withln.· '.be lDtS.•• ot .~~.at... ,
a.ltlr~r, ~1lo.1.q that thttloe41ns' ~lBI.Y••a••fltJi.1l1 the
1S$lW r6aU:l"~ 88 an ae~_l~*.1 1().4~
,"file tul.l--sl$& t'loo~, )fiJacl ••4 fab~leate4 i,n 1he .bop$ ,
. . . .
'!itt. ,~. "'1\1_. at.eel <»*:run:l:7. :10 'ro\$;~l$' W~$ «xporleaee.
, ,
vttb trU,pln.g we to' ft14ine .sO· ~b;at ,1$: _6 ~c••alU"1. t1)', .,
't~.aal lip_01a1 V$ld1A8- pJOOculdlU'e.fheplate '.. 80 thlek
it 4u~lpa~e4 the- hefttltathftr "d..okl1. Strtictmi.-"i g.'" atel' .
••S\le$C in \he tloor•.
The floor •.8" a.t ina.~ aa .b~1m·B J'la-,.. It
: -. . . . . .
_ti.a't8$tei by l'OfiM5 ofJ.ao-k.tiaa 1., ~.n;ta,"i.$. $,'. 10a4
b~1r~~~.4 by _all8 ()f,' the detleotloXl ofce.ln~J'~tea. aprlags....
.;.~ ,
- II
1'# ,__"_81»16 te as'.fl1"1;aln 'he: lO~4 on' ~~f) flOor by ~h.i. ·••tua
'G vilkin ti;M p.:r'e~,.,·,Xli'~i-4.1! ,tb41t' .$b$Jm.#~~. Q 'th~. t10o~
. " ". . :.:' . .-. . . . :. '~, -. . .' .. .'.. . ~ .. .. ~ , . "',
. . be'·unltoxo.as ·11h. plate 4etl.o,ed,t.k~detl$otlO:nor",•••1&•••
"hleb t.h~~$;'l~ a.~p 'We '1.C~.*8~:• .,_t,ei·M4, _. 'l,~.~.
. ." . ,
Qt .'\tell· ~i ;.~.1~."$. that. lt4,.,tlot;J;ee'·14.l11,.ultt.!be a,.,.r~x1_tGl1
"', ',.' ". .' ,'j' • '; . . •
eqWll \(). 'hal\ltf,h$ plate.. .-rh•. 4.e:tleotlon -ot. tile PrM•.•_, .....
,
p'Ut04 0. 'he·_d.la,.r 4; b-'ona'11e.lcU.as. tQW,,;Qt;lea ~ru:n1-
. ... ".: '. . --. . .
'- ..'
DG __1& MJ'6 l1elo.ln ft·~ ·.blatt,. ofT.,f#11ea.l
'" .:. . . ' . - . ,'.
. . . . ~ .
.pestt$ ,-"\ttl ·_t.lpt"'1:a~ oHllrteUb1t't\.4 w,1. qleal... ·
,¥'la~ .1~«:1l ).. 'th~ 1i'lotJ,tJ bltd8 ~1! foM,.cel.1f:m _14.4M
'the'W&t't~.~i,tleh~e.latoamtiht.et1te __eo'tlolt$ 01: b;tams ,t~
lUUtlcm .:1& -. ac'tual' ~r1,~8Q ~~..tu..·u~tl~a. fb$ tull",•.!$$puQl
ft8 1I_li4 _ .in a tzusa .fs Qot ~. 'an.ti aqle.•·• tbek1tall.
$'t\'ik1oh u,. show In.l.a. 4t•.
Tht,it s'l.ftlns 18, tlt\. sU"l~s were'_a~ tty of
a. rule. tr~.~"-.or•••:rain CB8E1j 49\_1),84 /.,1•• 0 ...
11)- __ dial:.,. I~ 18 ·I,\OeiUh.'t& • ~tJou"'$lx, b.uu~.4peu4a "e..
a,q_,.,. '$tlfllm,' &$ tit tolttranee' or 0.,000103 811oW34 to ·ft.,~at1Bs :'.
. . .' . .
,a ;rOa,tts:n~.. . S.ince ' __»(4".t.U1"8 .cheng$s cG.$s'tralus 1. ..the- .
tur:~ *~ll _~14k•••a,IVltti \}1 '511_. Cal_.$b:_obaervatiOua_re
-.4. ~n' '~~es~ ehaqe. we" a' AlI.b11il8. ~$l,1,.'tlJter.f'''"~.
,_perattaee~tlldb. aql••t,ed. b'1I'twhevtt:r1t\t1ons 0'('-0111'"4<•




.YidJ .u••Qbe~el1.' "_.,,..~~. Bleb. '":1"$ ~e4' In ·~.b·it
}l'la'. t~t~ Ult 01\(3- tD'h $t( 3rt~-OO1t me)I Gas~ j..~~h•• '2b$Y
'. • ."..' , • <. " ,(,: • .'
'erG a~~'\lra'.. 't~dtblt!t.liot;~:" tl!~ hUD:4re4 i}I)·W),t!lJ' ,~;r' $'Q:l$$"e
· '. '. ., . .
. ,,~ "'r
b;Cib:. ;~ti'_d1q ~n 'ke.'~ ·l.Gp1:rlil: .
~.' lev.l bat,. wen ,~$Od•. ~,·C-tte.eaplt\:le4:·U,••
• .' ~ .'- .; .. -.... '~~ • • ~'. '.' ~. '0 ~ ~ .
lJ$fiJ. te4t"."';"ulgtl'B g~ 1_11_ t~" 01tft; to $1%, .lft~....
• _V!!;~. tll,.tl...a-bch 1:~tSth •• US.4J~e,!...u..17 .X"""
. . .
eJ..~t.lve.l"~ .it _~ .. ,t11:t.4 ·n~•. :a '1l&f!" .•TUJ1'1~.. l~)'~lc*·" 'tbt:
·~G.aJ.ftS$ ~ifa14'~ ;ro;Pil;ia·'~tt .,"'. O.Q001."I.·.tl~ ·t~e,o:1.~·bl't~lt•.
, . . .' .
~. ~p;.l••• t:tu~t'lQo1"'•. tftttlq tb6 &.a~ flpot ••$ fJ'tlc·tloal-
'." '. . " .
. .:It !Jl~a.lblfJ.ktUl _. the .•.cc_a(',t7 __ 11tlilt.ed brla. ~e~
1.1t·I._ lathe> ,1.'••tU'1'aS$. - ~r tit. hll-.l.ell~l~l"th.
tl~b~1e_._lillltedaothat 'h- 1....1 .~ .•a ft· t,t't'ktm...~•
.' .-se1-.._,., . fi.tl& fttt14 _t.. t1\e lJtlJt~n'· t,.~C'f.' t~$ !I01"
.e4v.... '~1I.1\ 1flUJ!tlathe tl..~...bto.haqe .l~".a. '\nlth.M
.' a&fs1a til.:jc~a~'1 '''~8· ·;ll::lAll\e4.by1,b,s ~~jre8ultU"ltte:$.1.-. ·''i.e
.... .. .... . "'
p:tllt~.~..... , fb:ll$eJ.,t1te~UJ4:t,":tl.•$"re·.,i.._ ~.' fu.1.1-
. ~~.' .. '.
- .
• 1%'& I:l~_ t~'m ~h~_did:$.. '%11..all .."..... 'th.e ·&jX)~s._e"
. ." .. ~. ' -' .... ',' ..-. .. . '-,'
. .
tM .t~._t"'" ]X)1at: -ot ~he lfitvel b$V r",aWc1, we;re ~$l4
· . . .
$1lDQ,t~an' :pol1,Oh4 .l'he. ~1t7 e,1$\!t.• '..'
' .. ·~·I#.a: AIR;mAliOIl11lPA·
A ,tar.e··n_:3X" .t \;6,813.·...."· :Ma. 0.11.41.1. \~ .,dtli.·
a'tlCl OJl 'tb:$ tli11.l'!'"'$1$e ptil;:tttl.lt t •. 1:.,o$s1b1e,. .boft~~~t ·WI·
· . .
4,8.C'rt~ all ,ae.. t ••,. $~d#»nl,. 'b.· ,ro~lta '0:f''tll. -.lptt-,
1cut ,.n(1 1II~!"dtnm. Wi111,.0,. g1T.~1I!
.or ~F.a •.rust ."~1 ,.r ,....tn:•. 1!l"1!5f)~ 8H-lp;£-'
A' .rl·$B o:t i••~ ~ _~c\_tl.·tln: thlt ;~ei;-S1 __1,.· . 8O.. • it ,. >
th.1o~,4' poSl~10.~~'<hlGl00~fl 'tllG ~.rt.;·p,~,~ '~t ~be .\l!~-, .
era•. t.b;e'.eQI1'.1" tit th$ .,~. .4· a:dJ&~e;nt to·":t.tii!!l. .t'~;t.... beSB.
M tua,tJ ..tJ:r-lllg$rstJ'fUJ,••m eft ft.tl.~.~4'!.,t_.1.-.4. mtb*
.';:~-"'.~
euiiorot 't.u .'PU ~.4 \heO'1"lt,leal at.l"~.~ih
, '-
In 8.1__ '16 eM. 'r~' t. t1icloatl, .aD pla.-4 bet._n.
."1l"lBp.rs I _it G. In ~h.. a!4tle :at"he tusi ,&n.1. Ia~••.lo
. I • .a:reSho.IMyeWl,tfJ·ot' the .1;(t.~.:I~..ifl ....tt ·tba1t the· 'two
aAJ:{~:Q_'.'1!.'ta8en l,taaif;Q.''t(l)t;1k ~tPt7 ~~ 4tl:n..fi13f';ho 1o.~.~ .
_11•. ~. :.'I*!,a.xt~.•()••~~.tea·p" _11". ·It 1••1_
. . . ". .
, .:I.A tll_t· ,~:~~ ·.t..l*b1Ce)toc,·.t,-o. _:I".._.r ,ho.,'.h.d;t:~,t '~
. ", .'.. ".. ,', . - . . ' -,:; . . " ~ .. . " . - ,
tl~••c••, ~h4J 1(uta.eV~1.f1 O'l\.Jl"~tlt't"tnlt.l"",t:1ft p.:t' •.eat'
.ot ~l:t" laaG, w tha .iJa-<ai_~ .'1tlqttr. fte ~.e'&44. it
- - .. ~ ..
th.y .... pt!lJl'ttaUY fl n~ayv_.·tlxlt,1tao"oJ:' 01l ~
let'tb.:tq .ab.eltt fitt , •. C01d~ altd ·thQt '~a ,. !"lCht ~wt
tlilllt-,....lae. peroea\. Dtle to \hIs t.~"~b:o let" ~ar ..a. '
aas t.b«a ~}\...e rlsbt. 1'h:efttlx:l'lT taeto2ta • .,.tll. ~~1.08 ot.
-";: '. -,' ' ".' !' :t " . .
: t~.·."Jll~.~ !~ a~l:'••· ~o .t~•• • t'. rbed 6A~cl' be••
IB Q~~~. "'bat ',lie _ea:r3~~1i·eltWu;·,. 0.pp11.&4 ·lGa4,
.th~-.mtQ-t· l~ttlu ,.tt·a.~rtqeJi'h4 to be ·3.,'4 J.u'. .~1. '
"quInt '''l./~m. of plat,. ao,l:_·t~.'he ."~~Da·fleasit•.
• it». ~s.; yQ1Q's. t. __,u\.d· Mllt-el",_~.nt round :tN.'
"he .UJpo CuveJi. mitt the t1bn streasQ ,• .,U,"_' The
. .
aMftJ'$4 $t~$_. 4,14 ., ~owltli "h.~ted .e .tlU ••
,8%-,..'.4, lima lh.~_aon·. t'Ol" thl.- vill be dlseuase41.".r.
. ft. o_'.~4erl.etloa_$~""'.~~~..~ tt>~
... ,. !lea ,t ..4+al£,+£'. ,. Dis ~~16 '••''',4e~1•• ~. __.,
leD .... ,," .'
. '. ..
uaa t~_lI:, ••4 el1e' QPP'~xLI_:(d.1. po4, wl1iAln ·4!lte.
P&.l" c.te. it th. t.1X1t.1 t.oto-r. eM" .u.tt.•:rttY =Or.thf$
nrt,pe-r cen'<•
."lM dot1.!lO\lQll ..... oRo,1,••4· 1)1 ..~~.'up 'he $ ••'.
una~~b 'kG $l~p. f)'\U'\f.,. Tho. ~.~ll' __t~&~••6: $&-
.UY$4au4 we&fi1U'M 4etl••tl~JJt5 _no e... _1i_. \t)&a the'
ae'.vee)' of tJ18 4S.f:tft&lltle:'llo:t1 _4 'tlu.• _.p(d~$i"i$n.s.
. .
III 7abla II ue'~.tb. r'6."l'~ of $Qt•• :1'. oa tbe.
tl,J"s; .',al.. !B tbl. r8 ,tke ,load waa plaoe~ 41~ee'1" l\l)11·
.'J"'1q_ It at lb c;tm:,-r.Sf_vu, 't.blOa41n« ~fi ._ •••
_t'hJ thfltth.M-ar1a.& l);}..$ekla,t.t QY$l!" ,be p~'e.a4~,8t
th.. 1_.4. 'Was tr.Jl.iJt.ne4 41nu\l1' tbtrou:gJl'l1~l)l.t,.·~.:t!'1rtg...
'~s·e·.aH Q. -rk. ~t~ 'Q't••••h••h~LV~~ri.;«'~.·G••
~';;b!I8"itr '0' $tO:t-hU ift tl'ttt·dl:r\l.,.ifia ·.,••tt~. ~b.e iOltil, '1;$ .
$.~ .'&. lfeO.a4~ ~ ·aver. l~:rt t!:l:lt,taetio1"- .~. tl3· pe~ .
•••t _Atur1~" .ai,.~ ~.nt.,••.valu .)l'flq.ut:t&d r01"1f1,Q
...,to.1: ,aer.r:'·l.o:t 1)J.e .~~lapr$ to ~k.th~a.b.~ t\i)
the 1&.4 ••' 0.35 lat. to'~ i·be Ul'tlJ1ktr'.trln,siJirfJ.' _4 a..e4'j .
- '
. '
1.4.•, t.r ,-tu ft:1e1rl$:x" atriq~ A. Th••• vlit,l••• .to~l·_~.
, .
_rk;t,4out' •• fOl1»W3: lfl~e~ th,e. oeu:t ~8 e..w:~t1$1aB
a yftl- '0' IOQX'RSVOtutlq toMl ~",'bf1_'e;et~a. tlle.i, 1.,.
t;t;,dll@:$1Iih" 11.1:($.e4ot pla\e t"&r· _he tel' fUl fit tli.~ 'lattM
latarlor $\rlq:era. aM 'O\llt lfte.a.. fer .ke,-eno~!or _tr1q.
...Ttl!. aa4e lhe ••ltte ot the3}leQ'a tool...e.h:x:,....·,be
v~&1u... t.,~ 'the iI.O!lUlJtt ott.n.ent&.nre JW.ltl.,pl1el .\)¥ • factor
. ,".
. - 15
.. tlto ••,Ur8·_u14,. eqwU tho 10·.4. dtl '1:1.n'. ,.14th tJ1"' ,l.a~.
l'eQtl!.re4!1o.~ 'hls'va,lw of, -;_0~~ fJJ:rlaer:tl. ·wu~u••
'. . . .
The, 1.et.t !'.acti~·"".la t••4w·.b·e 1••&~ t.ke
r1&h$. 'u .~.lt ~ e.Q8ote4..11ace ~lm 1~~>· t";lxlIJ'· .fa~_,~ ~.u
'k~· .all:e%'. Il1aQ~·~,ul .t,kat$trl~'.1 4;t~ft.t1¥'·bll.~Q.t;.h,~~_
lo>lit> '"it ttil,'fl:t_ .pel" _•.t: ot th& l~ad.
,In ss'~!a~. 1?, th~"~4 11".·:plH.d~J1·<S'~l.•'l" <0•. :,llloh
~. next \0; ~ '&xt:.r~~l"'a·'lr~l'~ ~~,ueutl"1 .111.'·~4
Q$u14 .-& ~.' dl.#'t;l"Um:te<l_'.:liel;.. .ita. t.!till ~et'tk..a..&4.4
. .
Strl~Jr C ~~~1.«tUt1...tl.e ~er "l1t 0'1' ~. ~a"'Q~· ~lY:.,.r .
• _t· -W ',"Ma a .tAs ~ftlU1Jr a.~l~•• ·
T1l9 _rlltlQ:&t41__ti)D.dlth'Ju t~ th•. t1.QGJ"H~ c1Jl
~1e'. 81 .... \b l$ad ._ ".1$.. 4ift,e'tlJ c:;".lr· S'~1.~:r A.
. .
an .xt.~.~$VlqeJt., ··ft~ "$til. t~r 'Ilia t&.&t e. &ive' 1n.
. - "..
. .
'tl:e lOad~. ·.lf~.&;t•. tbliJ 1,$fi1~'llns.u1.4·no' be att'ta:in~ 1~Ql1'
. . .
. . _. .. -
J~~',I., ~:u~ ll#~ the t~l". IhJtath~ 1011cl- ._ ,lao(J4Ci&
el~u~e to tu fJnH!ttt!" .~'hlp'ra. t.p~&et1cs1. l' ~k: .\G1ll.
tltt7 1"8:1 ••at' of 'thn, 1-$t\4. e.n4: 1t. 4••1811 _:u14 t.. &~~t, 'thCt
.~. a8 t;hator dbltelrlo:sr stJW1ltp1"~. .
1tetQTlq .u· .th6st1"'bi!$r ft'ltea1l>Ultft ae~lQ B.I.the
meas\tt$d $'1"011$. pve vtilMG _lch wOuld r.~u1ro: ,••b .•roe
pla'la la 1l'-~ ~(J~'n 'tn.- Ike total ple:te .1d'~ iU~'j,_.Q
. .
'. 8trlll~~;r.a.. %bu #~lf. l;b3t. 'h~nwGr~ ilth... $:t:r~.~8.a Ill.
a\r11\au ·\)••,1.461$ \Ull1!tU._ 1J~,f!»."a. f'h# '~*."e4''alOIN .t "
, "
i"r'l~ .l4vlq tlids _"'8;at;" ~at.~'_'~a ')'le-." ·"._a ._~_. ,
"r-e.Jl~U.•g .tYOii.~U' in -'18. 8. "
ft. "h'li,l". or' qUM.~ JQlat lNd:~Q'.a tlite "t~r.r.
q.1dt~ brJ&,.. .tln.s. !'he atltO••' etplc.'fi in .T-be_Q~t.i.n~·.,.
•.... '~;j "....- :-," .
1__ .IJ tf.le.t. 1.u. 'th. ~rreapo:l~c.tei'ot~:p. l.t)!utlhCSt.·
O'U\ ,~. ~_t. ot, sNiaJ" \re,srenml ·tN. one ."G'l":1_.~·to,..u*r
.Wa$ fJA.LJ 0.-03 U,b' ·eh9aZ'. lat'hG. a~,.11.\I8~. ·111*Iila4 .•1" .i.he·Oc.~5
' "'.. .
, .
• 1eU oa.~~ 1_ lhe to~r Cdo5,.!!hl. &PM$ wlt:h· .~~ :ta~
~1l;a:t ta••ear \~r.1'.Jt04'0:0. o:a~ .$·'r!~.$r ~. ~'~er'~lt4'8
€is ~kGl1l" rflle'tin tetl~nlof.t. _dahl" tll$ ,~:tt'1.~~ .'-e'tLtlete4
. - - .' .. '. .
l~."",&t~h. 4.\lf4-t~ ~ltl",. tU·lttr.r__ ttl. 4tifle.ct19. bet,.
t'WaQJ&~.fI~ ."':rln«w:t& ._le.e. Gar:riaCli\\'t tl6 .~~lrQ~;,wk~a·
the ,10a41s '&\.' _he C'ml $1 ',lat. .'tr''blSb;rt."" 03Tte.'~lft10~···".lIt~1·' ~e
,'b~· '.:10. 1.,daa-d ..'b.".~l_.d191' _.h..-,
.~,p.pl.mooten.1"" 1J;ft$1. ""rett1_ made :on. t.hla '.-1$1,. ,!fa '.
":f~I•.~ fbt'J 4ol1.e'1011 of 8t.J'1~:t :s.b p1b~'.4: ~in."1\.
~.o·. fbe, lp~-d .1\"(1I'1.tle4 ta' tt. ~slt1of1.r~~.,.~dl\q •
.Ser-.tfj. l'~ . "I\lJIII· •••n" 'h«'.t~e load..4.t'le9'1tl$a~t}1e~!~a 1•• ·
..t,~.l&h' .11ae· .ltl...m '.ula , •.···.xpe.'••".A!#l'ln.1qtl:ut$ the a__t,'
of pla:tte afilsa,.a. at......... .,aCO!1st,d.\ an4dtd,~t Tlff/1f'; ~1f•.t:b
the' ltttt-4,.
~ H11ltex- d.ett.c,t-i_ a.lacr_ fOl"' tho 'Plat~ k alB
gifta ttl Fta·" t. ft. OUJ"re sl.).. ttp'fiU'Q ,. 'liho:lilt't $.WblC
t.ha. lIte 10a4 ~.'l.l"d :fOIl -.qual k\.~'.$: -01'" _tloet1ba .1a-
cr$aad 'WIth tb.$ lne.re;ue- fA 10.a_ ,ttepla't-$.. '. In·t1.~ttr





·'1 ~. plo.1;_ac~bt$'t .' ihe1£>naa"U41Ml "i1Ii$ .t'tll..!ti1qft~
· ~~', a _BOO-lb. lee.d. 'rit. 4etl~\l~1•• ~ OtUfff~'. 't~J:'qUr-.r 1tOl;t
. 1~4iB& «1". ai_gjvea.:rll t._tltt".l:a-; ....1\CJ;l.~a ••l1..t.
lall.al nQne cunatlQU of \.b. tiatl.eo':l._UrJ$, It", ,...q
..
. .
·of ~\l."_" ·Thla .... ~Ich\ ,._'tal fut',.• _
, Thee:v.& tor '1\$ J1nt...$ IA .ha:r»IOSlt'hll't 'to 'thac\ of
,t.ho ,.t$aelril. 'a~p~4 ~~111 ail 'the,. bdlJ$.doft q,tilt.e
ahU,lt._.6atb the: 1o~
h. ,U1 't-ha"tettte,tlu:t .,;r111&G" ...rata~.4..• ~i .91,_
&l."~.. \lUi .te, of' tho s~rlqelr 8»"'411t"1&0" _ Ntattoa
. .
·lthJ.eA~a~J._fa11l4 _hat 'th' .'1l''lJ\Sel''$ 'aart .h.,,~ ntal.eb9... WiG
. '. " .
·»1.-.. !ld....tail•• 1...' lMR putly due .to ·tb.d..fl••'1I••
o.r·~ 1"1"t" pl..t.,.J:vl4eu,,1.7, 'tba'~lag.r•. "s:r. OitlbJoGt.,4
· ... 'Qr*1tJMl ,to'~:$ -.4 'tbus _at;rl:bU:h4 'to t.b.e-JAatt 41otrl,"*
. .
: lh,..taCla ae_n48a81.ie Ul-JA,",. ~U,:·'~~! ~~~'-I .f1 '_ " ,I ". _ ,A ~ =,_~:;. ..¥If%&t==:tll
tJbe a_co.« ~••l,....~ hee-a .-a14 'il.to"., ~ 'he-, ....... tb,;-.
,,' ,: " ~ :'. .. . "~' '.'.,' . . . ' " " -. . .
.t'~.~''J<.x_.'t ~_t tb.~ @trlqe.r~w.t\"e'.Il.o&t~u' htelit. oell'."t...».... Ui.'ea4 ~t . the tQl'aeflr ei,_.tm~_.*·f'he t~,$' ft_.lt.
we;re .1Jd.l.U to \bEH.& of' "" tb1Jt. b~' 4. '\O,tte dfe.1".,••4
.' ~~rl..,,· '''Q~lac.. 'k.tloo-J<..~.'G'tUte1" .•'.0 .'bt; ._ Had. ._
41a\rlbttt" ~V" ,....:"~1"l~Jr••
1D "'b181V, 'aM e)to. -be result;. of ha.·lea ~g ( ...
. .
,»'16.". U'wh1oh the ].<tad •• J1&.,.. 41~e'11 ~•. top' 01' .~-
e1" 'f'. 'Do: ,,14th ..'I \he ;k)tulbs an_ 8_ ., ~,nl:.Slve17-
. ." ..' . .
'h~ .tl"b!&erspae'lng "bAt wb.el.\ '.trbg... r- YU ,1ode-d.the aNa'
.'
-18
, . . .
, ~,ggl O"ft.t oa\G 'he .fI;Z) otb..I'~,rla8ersBanf G.., "'hU ~.b...
, 8dltD!ll lm& p,~.:I).' 1_ t1\t. _1'1... Sui~l.r J' ~.l ~.-'1.t.iW$$ ,
. . ' ;'.' ~
. . . .
",,~_~'l.e_ o,tt_ "loado~ ebo:u.tlhlrty' "~1" GGint. .Th8 n':lc, -ot
all... (Venl.a ~•• ()ille .(V~Ji'O _J~J'tMI' ,1& th.dlrff.'fp!.o4
••.,. fl'9G. '!l~ lo'tit ft. a.u\ 0.8., ,l~at'''4:4 ot:·t:he·Di.•.alf:r~'U;l!l~l".'
1a tbetue' _de).. ..,. ••GJ.l'qa flxltlt'a.etor wu &_14' la,er
;eeatc .t' '1M, let~ aa4l$l.'u, 8$ ,.~ .()_t ,at t,u~1ah't<t
~M •••-er __~t., 8tH",e" uotl.c'ilOn, W~lr. ~4I:~u::t~
t&r' '..sed.d 8401 in the~~r 31tttflr tho r~... .ft-e .
. 'alal1t.fta4tl1••,~ll._.:l~,4:$t'1~4ti~rt. 'Ir\>wv~, tl~ Rtlaf$be-'
'. .. .- . -.
. .
:tlli!l ,8M~lr. _.nt, anA'4.tl~ott()lt$ alB t.h~4t' bl '.flr•• ·,
'84el.•. Du •••. 'tha1l tha8:1~pe elt:nD'a ,.are ._ e._~~ .-cl3n4-
4_l1"fJ$ u~t'YGa.8:l\k~~_'U1a;' _lteaoaa&8.•a. ,.4 (;tll)~$.,qu~atll';f
. . . . .
Ii .11p'·e.::r1m:~oe~iied -ltJ:1. ~ .U:tte-t:(tJl't1atul\ ·au ln~tf:O.a ..
. '!he lo.lion "k~'other -.o1SOn3tJ't, '11ft tk.tOlr'~.. reetl1t$
. .
~11!11.ar ,1a .'va '1> tho_ $t1o. tor se,rlel$ 82.
~.~', ~.~Jtr:nm.ab4_•••ade .-)ll tile fj~4 moe·el
_Q"~" •• Ude t~ teA"fJ it .~ 4s#",Ae"·!$n.. '!Be _d~l ._
1O:••'~,bJ 'II.lta fit a a()ooJl... I ....~ o.ltt11ft.~$4 ,nl't~_ 8;
$.O.~l:~."utltl'•.C-hl.e. It wuttr.t. lh~4 '\0 15,'U) 1))••
, .
Whtuh1" _n 'Jwl .1% "ble. ~ Qe;81Ploa4,' at _loa '1M the
, . ,
4.tl.o"1'Oll·.4.~ \11. 1M4 ._ O",~l, In,,Tbl) ·1..« wall ·r:ttleil••4
to 4VOO lb. ·84 ~hfJ de-t'l&cY'l.. VA. 0.,:1" 1U.:Jt.t~ -tdflhO·.l181a.
".~, p~"f; -''1.
!'beGlel ._ l~_.d, ~1. to'a6.il0 l).~ .agth. ,.\-
. DSJla.4'10 b441&cont-hu.f,J. 4tie'to .h•. 1n~J;p1eP:, l1el;i~q..•, 1;~.
.' . . '. .' .,~ . .,' .~.. - '.:. ~
10.<11,,, \)e. Ut4, t~ bO'lflq' of 'ihe" ••"tteal l.Bp ot'ih$.tl'~,
. '
1w1.41ng tll.t1DO.l"~ ." t.hl.sloafl .JD:$~t.•l .•'erl.etlfJ~._
4~' ~_ tneh.' .ftestrlnpr _dar' ;be"loa4 he.41 lfl.,U04., alute .
'. . .' .... ' . . ~ .'. . .. , ; .. ~
'h:r~nrt' •• of Q!.t l$a4 ~'n'$ .It.. ". tt4Jaeq\ 6t:t"1ae.~a uleb
.' ~ ." ...
....·.1._ $tanl~& ,~71't~1~.. t1l;an ~ml -ot tll.1a:aI·c' ~~~
~.....'t of ..~'o&e-:._lt i.-n.b ... jrGS$~t.
, ",'ftmr••_ M 818ft'OfJ'leldl~ or "h., J18_. ~'h.
, " . .
.-.1,.1.- o:tt.tltlre YU ~c.l1. or 'tll'• el'e••1:l'·!.a ~)Uf.1 <t;f
tke .0],(18 hoI!!.. ''b..t1oo~_ lnt~ .~P~1ft" tr.~ ,·
'G) .'leat,,.. OA 'If!dr4,'' .(lie,1" of' li~la.' '8,,'~,',~,,':t.< ~.,O,~,.'- .
d._'f .. ," '1(11. ;. f.,." lin ..J'. -.,- ..... ;e.,~ ~
~~.'hb. _a.-1.e, baaed on 8:,prc~ot,pe ,d,.a $ '/4-b,.' JlU.',
. . . ".. . . .
_14~i "~{ftl"ll1&$r$ $ptlud,e. iC<-ln.... .oell'teAr$,.' .~al.$ _ael..u
_11:-.. tfl,$ 't0W\!"t~j_ll.';\,$tG4or., Q:aG ~tm;~ ,:_4,'.,m:~ t~•
• ,rlntie,.s ,.&",&,.4 lratf.)tl!l. tl"1:_.~tb~"Wp ,a "reilal
't'1~I",.p"••:t~t. .'~' the:&~_d91.,S." tb P1A:'~ ','1rllll'Cf4~ltl4$'Q
t() ..t_".._ro~.fdie",,'d.~t.Qi~s!t;rl~A, d:t.lr~ 'ltkp'O'i,
'. '0,.' t_tJi~& h'Ut' '~Q_tfjlr &t ,~ .~~r1tlr·8t)l"~&1!' 1'....
. 'fbI. .~s. ~, to ",a it,~• ••erl..tltpplq p1.4'. .~ _.tf.lel..'
1ft .,.....i),.. ,..otlon..
~, Jr_.l'-. ot t-~ '~t.ol1'h$ t.h1t'4· _4el ..ere w"
,.bUu .,. ~._ ot' tb$ 'flX"$'t hQ'. In. Tal$;l6 v. ..... ctVtatl the
...atdta flit the o.ao btfblehthe leu '.fi,spl.ttCd 'on', top ",'t
S\it~1" c. ·S'rl.:q.~ a to~kfit.' p.-.rc.mt of 'he Bad. whleh
1. a. ~atD p~~r'lon'ha». 1n ine fir.' te __1$. Tilie
.....ue t~.th3 SftatlJr ~'tt1nee~ $fa.lJ~~l. '. :8:1' a $:bdlU ftaaon,
'. t'!iti ..t.:Of ]'I1•••._f4....etm~ _._~ a.lt~~ •• m 1th
. .'. . ~ ..., . -.' ~
fi:r'$'t ~1IO~.1.~" ft. 'rutty t·ae\(tJ:' :tQ; 'the" 10;.4$« .'b1ae~
_. --.11 $. 1JDul,4bll exp~"e4... '. Jo)f th*' o·t.•r s'J"!~.r:$- 1;11.
t'Ul1i1.t.:c't1iJ~ .~.l)qat1vtt. /f.m:~tlve tlXl,~.,· taJ,tt,l)i4~i•• ·aD
'. _.,».11.4 _JJQn;, a'tl1teen~'$'f'·'t,be .~ll\t~er.!Jhe· te$~~l1-fial' "~bl$
1$ ,._ fg.llo.~t'U.:. b ,,~,mrtlIl1 n~t\!,. ~t·'h. '~~~~~ .,$flJ:l'q811'.
tbe: f1eQrttoPn>1$;~·$.a1i4 P1:lt,••,,1164, __a'ta $'.It 1,h.ttaJIlOW1t
a"l'b'lS:.~••
A u__ ~t·'.#1$.~_4. t.-a atu.q··41'f·t.he)~'•
. G\l'e,__e.#bl tbJ. tt~··MtI. to:~~ _mob. shltl.ar t\'tG',e ••~r:1.t
_tl., .~...... :t~l~.l~-et19Q~ 04 .11iO\.·tih1ie_~e~~$~.,l.'t•
. au4 C'-v•••Of.l"Wl,J' "he ...... ~lQ u "'IW-. f)''Q th~ *>·l:&15.•
C '." • ..' • . q
- '. .
. .
""~l:I~k. r.'$lll'ta ~u. 'b,~ ta11-$l... 'flOor ·p1al.a1"~ gtve~ tit th11l
":,.%'1.,. ·lrttl1Y....\),•• ~~~lt\t'n 'fta not ·,»••e.nt bet tb,(j1$e _d~18 •
. AOi~rdlng1rl ~hQ ..p:r.$a1i)1tD 1'''$ tV'D,utot tllef~l)ie_
tr01114,bee1lpff,otcful' ..tlif"..a"'t~. lij.a'rl.~;t-~: ::!bl. fe....
<n"&aa$._· ,Rt'tiald ('e·b.lf.1.t~•. 1lJ.~a~.,'n U\ fl,_ 11 £fJ"t ',,~. vel....
a.~uQn·.k 'he O()aJ.a.~·1~',bf$P1Q~b~".(ten'8tJ.d'~flPJre.a 'ft." »
; . ., . . -. ..~
_en 'he. 18114 as placel bet'tl60 'h_..
U.s. iWfi41ng . ,..., ••1.04.1).'.... ""'~~l...,a :ta \\lilt.,·
. '. .
of tn.' .\).1.~r-··thl•••1... I' .·eoit.td,8·te4 0"£ 1{4 by·.a....hl.. 1>ut••
. .
_le1:ei( '" "k.e-~f~~r4 4lu4 the' »lnte .." 1t.;u~1ft1~a1s. . Al-
lbaugh 'fibo aeOOl1ltla3rJbftoing.•_ 81,.••,4 tld.•- ~1.&;$f;fll';t __•• pla~




4.•: ·~.$t.·~.. o;i:t. J~lU"'tl1.·· •.. ~4ft<1ot.. ~..~.~la.S.··~'4tmJ?!d~ ..S'.!.';).~;($~........
.,.. t,,'., '" , I. ,,' ,J UP.~.'TL , !I!"". <'.·'iI' , ' '... "lii5"'7,." ,:M\,~.,~.
De t~u'h .Jh~.~l 'll:I1S haaei Oll •.:~~t1'(l wl\. 9/J,,~...ta~· plate
"l~~iI .to·.~)rh!6Qt-•.~, ,l~~lr£. ·e~llt_.~· ·.%ntld$:.•dtti,.'.' It'_· ..
'..~~t. __ ._.,~ to '\'7va1~~fitbe Y~.l.~l~ ·G'~$~e~.··. S~ft1a"~I"
'.,.~ .••j~tuQa t). Ul$:.t~~B·.~~~·'~,~PO~iQil·~t '<i}~~lQ;\e« .
.~~r·.1t ~tu.·l~)1_~~~u,_4 Qtt.e~·t~t»~~ _~ .~e:Ulilttto'.~ll~.:·· .
' •• '. 1M ,ftl.bs' .s'l!••Sgw.~.'lllrp~~ln.'~tlate·~~~~.i$._,;"
or tho'~w.ltU.q_$ tkt~e tbe".~ ~h4l ·!QJli,t'utina·). _ltiiq .r,"$8-..
'. _.~ 'P..,lab "S~I$4·~.a.\\tt.40$O'~Y.·'h~~Xt.71'10".·~tOOO .
l~.,,,~s,!n;•.•"_.$~o.',~.~~b;.'Ibt.~l~~$ta-ms..r'•• ··' ~.'
a1-"$O ~6.11~b.~~'$f'~ '$~r~~$ •.& ll_ulSQCO 11l;:p.~
·$t~. je~udoa...'fi)8·'i'~UWU1J••~J1b••1;1(~tfa ill. ·,,1)$'-1.,'0 .b~ ..
. t~_t~ n~bt~.~.Y~l~d ·t~ t:tt'~t\i~ ·ts_t1·\_'~4l p~.
• ' • .' - " ~ ;, ;'~:. •• -. ': :'" ,-- , , ~., - • ' '~ ,,< " , •
.,.~ .~~.·Ia~l\·_"A••lo:a~ '. ·ftS;$•.•$'~'$~~.4.1«." ".tO$f.-
. . .
'fh.;ll'$.ul:'~ ~f' 'b~"'m."._t$.sla,~·f' ·:t2'i~t~"".ll.•~I.:l;".," . ':-- '.. " "', ., ", '",' , .", '" ", --' ,,' --, " ..
••J.-Q .1rd.ls'-:.~'~1,l~.fit,f tth. ,.V:l1t~t-i·a~cd~..... ~~1,.·.VX·ll",efl
·ttl& ~~l,.~t·t_ .hB~ .·~·'~lcn' 't~J~S~it :_~ ·_~1o~4.4jo .S.ri;.~. . .'
.rr-Qla _~1l t~. '.e. ,fllt·.~'tJ:jt'\;b.1Q,,4..:
. .., ~
...,_.$1" 'l'te ;~."_~be~Ji:_4~ ()~. ~~ ·t~1~4'ut
. . .' ' .-
f~~~h $14Hl~1$,.'h.if"_~~'Weld~4 .~~'h~;t..~. 'f"rtI. •• ·\.~'6~.1..· ..
.;l~~r.·· l' .I'~. ~~ i8lt~:'~~lldi~·.ikl:·,~~"tiiatt ~~4 _iel,t:;tr:
'-"""', '- "'", ,",',' , " "",' .' " .' ,,', - . ", ','.' ,:,' ,-- , . , -- .
• I.•.~ ~Jllt.:$ arc.. 'a1'$f;(iljr1 :t~ '~~1'" .v ..•t ,~ ~••;u.1~~ .fOr ~. .
·~;t1$.p~~_~el_~ v~~; ~~~:~lr ·".~_$e.·t!)J:.~d.l'hrQe ·eJi>•.
·4.,'~a'.·.·"h.···:t~l.j· t.~,~,r~~ ·ttm .JAt.~dl.~~.·.t~~~ 'WfJl$' .
, ,
In,c#-.s{lUI h tlt"1 "r"I1~.. fte .t"".~U:l. ael 4~.t'l.o'llo.$la
"be ,t:l.1J~"""J!.rQu~4 't$".. ...11."I.a .d(;D~q~.\d,"h .. th&, '
. . . . .
"1D.~.4tb;1'J' faet.~.
_.Jl,the thb'4 an4'.toliNb_4tJl•••r4 '1••'.4 to d~t'~:i
. (.!~,~hc'~l~~b.e;r !!t.~e 1$0464. In '. -.m.Z" ·abrl1"to t~ '1;._ u.IJe4
". " ." '- .,..
to:~ tlie eo.$).nl.dttt:l, 'ba' 1., ~~l1.{tY.b&Q~':t~. "h*b:1B'
'.atmfi _;~ldA.;lI , The lb1r48#4.1 ft$ 1~.<te4 lit, ~o 28.. V44.:1b.
and _ft. t~~u·'h. a1'IttUlb.. · In ~c!\ o,,4Ift. $bG"~~llJ18 Mdta
. '
'be d.1••.n,itll._t1 4_ t$ lnc!,p"."' 71.-141». 'ot ·tbe,'lfJa41Dc.'t~~
. A' "h&a:.,ax~1A:J8;4s.hl••e!'•. ·a~'U' .1eMit \** tn.4o$1St
10_4. ,l.~ 4e:tlenlon. lter>& P:t."~t, .1'b~_. 1l0'~' h~.
~hel~."'ft.$"~ :fi~qlthla Ci~ 1o, t~ tae"Ml ~e f)..,
, ai'rUB" 71.14a. ths1lJ;:0~~~_ 1:11 ~I' 1,aH!teQ;'P,·t.lie .4J~tt:llt$
, _,rl~..1t'o "kla' ~ et1&1_l. .t71qo-it 'iRU,l h~lul'e 11(;J.~-..
. " . :. .' .. ~ . '. . ' .. _' .. ' ..:- ..', .. . .
,l,Qln~·.•ai. " !rlll. ~.e._'~.'t11\.fta'~tl:L •.11·,~1rln.:t.· ~~. '
..
·11$1~.
_ .et~lrcf_4el 'th ,10«4 .•_ pl~'~:~n la.,·pa't-G_.-
'.e.n ~;ytA.c.r3'.B.•4 Q.. .11,8.12 ••• .·4,ltl~_·ott!le· 1~~'"
' '.. .... .- .
kt1(:u=~1Q. ·.4 J~~d."t ·GUvs•.Of 'the ·$.J)',~~s ct4 t~'
. .. '... '.'".' .' . ;.. . - . .,' . .'~ . " ..-' .. .
. ;p1a\e., AI Ulo~ }1):lld..' ~etl:efl~otl.l\..,t. ba'.$.'.4,
t;bl_; J1J~e.1l\.at Hi w.. one,. !;.t.l"~.<,, .' ;_ _.'
". ~ '."~ to,,~til _4.1·~"'i~."'.5.$lIi ~ft_lo*"~.t;"'l.,.
O'v.f.fr ~illlCQ 0., . Tile.. l"~Je:u,lt._1r.~~t:t,b\e ....e a,f) t,>r. fila.
. .~.:,.. ..... ..... ~.". .
, ,
lb:t~4 _tl$l,~ ,]Ur1a.l$ '1. 'S;1V'&Q a '41~_ 1lJt'tbe4.tl.oQtd.p
.t· 1ih.' Oft'.rG of lbo o'~1~&;'wt~,V!CJ~16'~~:1~a4 ia,cj~~n'~.
I':
.~ .;. ,..
e.- ~~.~B,-O,tM1-fltU.g~I".;p.u'll- If!lettUl-,si'1io- r-1&f,lZO
puti ... lJ~l' aeoor"".tn.s • 8, ii.~ pro.-eed'l:lro. ttt.tte,rathl 'b1
a stu., 0t 'h$: reSttl'~o~-th••Ht~l-"~'~.- 'ke -~.l ••• 16,t,,,
, . la., 'l~;ga een'tfJY' toct~tl'G:~beutttS _~9 ft..· i m.tddo.ffll,
· ·.tluolt r"a.lii'l11t·':,1rl\li·tne· o'ttJee\ ill ~1e.-tht 1':.& 'sao~a.·It
- t,est 0" t~ .«e.1_ -p;rooeQ.iire. 'aad i;:a- 1)~~e aiS~a _lill••..oli 'he
~4.d.. t.$:'~~ .w'w.e~11,t4,1(!1thl.1. 11.1U~lI'at(t41fi tb$~
J)4rl$Qn-ot-'he (1es1p .v-~1.\1.s •.1.t.k ~u ••a$~~&dv:a,iu.= of' $tJJte$$
-Dtl-- dotteoti{;¢Ja tOJ" "h~ ~l"'leltlJ. itectlou# 4)f 't-ta. :t.Z'.sho_ ~;
, .
t19$ o:t ·.~Roti~l. ..~ttoJis_)l' .·V'~~ia. muell*iat'it". P&1f ~_t to
-••.1-.". -'oIlt1hl& .tull-~$t:. tl-60~ om. -.taIl.-J\') ~$.- _t. ·'til.
_-4&1s•.' TabieYlII stv-. th:o- nau'l~s.,_·. iltM 1(:)84 -Wtil·ontop .
t;!t 1t1f~.~'(}.
a.__e·~f\h.luca t_.~$lo.u· ~t 'tb:&tuU":al.?A ~lfti)l'.
· 11 -.a& pt'$(d.hl. ~.6et."):'_ 4fit'. ~~t~& -,",e__ .in 'tile ,lat•
........,.
\b...._4 be_ possible ffl- lb.. _ie18~ ... l~nwM-"%" .~~- ..
l_k~p1"lf.cuUjl~t$wre "~f(~n· 1.. .r.. tot>b:t:ein ttt. ,et,~4.tl!uJ.
~ . .41.trt'bu'$. kl~t1lthe P18:tO.P1g.. 14.~."t_.tflttitr-lbJJltlo3:~t
the t'rd•••n. .-"r._l•.tM ~lateeJ&').1-be 1__11 or 'h6 >flOOr.
. . . .
11110 ."r...t. t_l.~~_."", Int-h",,1t\'t. .t-J1C4 ·l~U&•. ".lQq ,1\. .
.". ".,,"; ,,:~::. ~,::;;--" ,:.'.. >.<;: ....,H,t". ~_~ .. :f~- '~,.,;.. , ~. ~.' : . ..-;.~_:.:. . ,.
:~,;t'a'PQl!ilJft1-lJB-~11.; .tr1t~,•. !t'1j.·$"a,~·~¥&a~of ~~
$6. NO 1" ',. flqia..t·.ae ~.1l'_ o.-tthe loai,.J':tiIi'filil, d~.$t.""
' .. , . ..• . •• <... ,' . , ••. , ", '.. ._.. • •
ea .,.~tlt1illy.alQllC .tlie Jlattbthe dO.~r.$4~onta the 't'O'l) of
t~. p.1.at.'I. ".Ben: toll••,I$.ilar to ~. t.u.1~n :ti~ tb.,e ·~ttd••
. ,
·~_le'e 1'.~1q& .Quld. a'\"¥' be .obtau.,i tot"th. tt~".$.iG.8t4e
.' .. . ,. . '
.; • i:
','.b•• "th.~4 •• In "ae,Wtl1'~ "'In rte- 11 ia ••~\hB4J.,.
"r,tb~l$ll.f "ho' "l'ml"'.r$& ,s'tJr$$$, ~t1 'a~ ~t•• ottth. ~14t. '
.' '. ' aO.$~.•he'· 'tdL4tli~r"t~$tlso:g.' I.th$iOtt~4 S~~ft.,,)I~,_'_a.'
1~ "he ,lat. ..a ,~'J:oat'hfJ.d$$.Of:· "h~.•ttt,lapr't__$,~
" ", :~,'~'a-ti~$.;'~h~Jl••;tt :_·.~;".$lt'a'.iond t~t.e· thl~s••'.aft4 ,rap1d1;,::
, .dro.4'Q" '~'~e~<'~'~hall$xt ':$t~li'~err. ' '. '
" , '" • '~._1fi)a4t....t •• _tie' ~tt'b;6 $Ull-.laft tlO:~~. -It
'._loclfll(!J:dUp-. to 5i.,~ llt.. ~ .&rt••• ,Q1t....i~l.t'fi·••$ ·fib.d.,....:
~ " .' ,~~, ~-,"f . ".-. .: - ._. ,.• ~~.: .' .
s1;p 1&t\~'. The dfd;~l~c'tS6-n ff-' t-h. :t~r·:·1..ll~~.. 111;~f.tll!l'ly.ltb
·~::lne.:teasGlac '~H~ , ••' .. rtt":r."~ e.~"o'.~:tlbtad",."'••••
"
.'_~ftll ,'~IiJ.••~ ,-ii 84,et'fit",~ ',laf;:eot' O.,ICS 'A.n.~,.' ',Atth.
"~!~1~a4oiI. G4 .n.&-l~altt_G'lle.,ue~d.fP\~ad 'til. ~r-
'__.1l~••~~~ ."8.'0.;0'8 In. ',., lk) '8~.Ot.~tal1~():r l1e141_co~1t& '
,'. . .,... .' - .. ".. . . •..... . , .
~:' 'Jt.~ftd;.~I'wl'h:th...X(Jept"ttll,,~;t.:".~l.$;ft~$i.k,tt~.~h
'.~. ~.~Qt.t.i'le _11. \l~twe&n.i~' J~~e' ,~,.'$.:t'"'~~~'., ,', 4t'teir
~ " . . _. '. ~ . . .
'~lb. load, ·w..us 1t~.'1,fve4t '11$ t'l~)t ~p"ear-al Jut ae .0(1 u e'ler. '
.~~tlU't"·.U«;,JJl• .,e.1Z' .·~v.'.14 'b.J .,. ;~••:ft1"~4;b~•• ¢fYer~a4""
.t~·fte" au_;,i~tl.e"l\{;).~r,,·$:bo, P.l"'~;:b4 b.f}_O,.I"tn.,
.. ' ..
'fhensu1".'ot .tlle.e':e.tt$$h~.t;b.~tlttl b."t1;~-o!k'
t:.~Jf~ ~~'ea e.. ~,.D~'~ ·.,tl,..,. ·;~·,~M· .J$'4~.~~i~1l~e4,
,t~ oau $tJrl~e:t'_ ~th.~bi~tt~li:~r :the·~Pltr$G9'.tOlt-eet.~ ," "
as. ~_t.ll$~~'llea.·.,iJ1'~~r&lotf~'ii~.'~lnthtY.,t\~l••~!~t1'
"Qt'h~$trln8({t:r.~ ':'thls t\tatr;lbtAttOD,~••tOI" ~s:' a~;~.t..~·,~;r ,
':&.4ettnlt~' 8t~1_0~$paO~ati4'Plate tblOlQ~.s.' t.dt~~!).a'
.,aa,.~_:1Jit'l1& "~ble$t,the .curlO"fet!!" t"6f.)'W:r ••• , J.a;Jf~J," 1"01: ,he
atX"'ln••"".lOae to t,ll. ,lGa4 ~han 'lor ,11&.. -.".~ ·tM lea4.
COllst4e~11li. thB ,e.a.o ta, _l~tll$ load' _e dl:t"eete1l Oft" one
$'rlna,n:,.'h$.c1J'.e•.~t.'l!'t'n-Ge ..s tOok Mt €J.n17 the ~\\U~ ot .,'
1ea4 .oa1"I"1ell ~nr(llrb1' tiiltl1.r r$laliv'& '4etl~e'h'>n1S. b\i\-.l. ft.e
Gfne 'iqad: !t.$8l:t ·uta. :wli"l 1'~4:" $0 w1;de "t.' 1t lap-
,.4' O'v.~ t;n. 1<u,4$4 .tr1q$l!"•
.:In . ,. ,ea._ 'h."-$:aae. 1& the.t::'u~~Z' ,al~ not
(\Mok '_. ,M3$p_1J.4 $ • .1'-$"'." PlU'tt~1.11.1'1,tor th4 . .ner
.. . . . .' .' ". '."" ..~ .
'.•'tl.rlJ1:1:.l"sp'aclncs_ fill.a 1•.b:"e.~8 tbe' _aput,$6 .tl?e".$. enl,.
tDoitQd,$d' ht}1'tdh'lls't"resi$&Se ' Guo_the .'''iDS_!'. .e:r. "~,14,f;l4to
'!le :tiOO:rbGOfIbl.,dmC\ l,eWl~t\\· ~'U14 foloe. laaMl.t.o:a ~..•h$ ,
. .
bcmc1l1ng __1.1"'.. Pe. "'~. ot .\re.~.a are probtlhl1'alide4 to
. '.' '.
the. sl.,l. "G61'l4taa .tr••iu~., ,f11Gnsllte t.el.Ol:ltl._«_. Flrat,
•• etc tb. ,te»slon III 'be. lower tl~. it,D ~'_',1,. lr.er$ueQ.,
pl';fjlnc ~re$G1iGlt'Oil .1J:e,.~lltlta..ot 'l.hCl· beu. 't:b._ ~&1\d1..to 'l""':
&to. ,\h.tln'ftC9t.en,a1'(Ja. .hO&~~'J'~$ to 'C~e"d&rl,0.tlon:Gt.he .'
be_, .\h~'1ml61t;udlmll.G.,1a'sh~1"_~..rt4 .08U$$.$ fb.;n:slO:J1· .alGas
, . ,
$hatu1..~fttr4. fie to th:. ~t\(lt_lo••f" tllto ·bG,w.;t~~•
• hortenbg .tsea plaeo _lebeau_a .tenai.G·" eloq tlie .~ l1ne. .
··fba111. ·tn-ese .t~.et8 1B .•" Qne.~~tJ.'llg.r bye. fl NGotloJ:a on
, . .





. • ... ettiect 0'( "beae·· ."Jr••s"a. 1,$' &~"';"$i' '1)1:1 .".h$ 1ce.d18t}
&'r!,A~~&$ It' ~Gfto.... t;h-e .~~e.flrtol1 Mit ·1~."$;.,,$ tail t,.a-
slb. .Th18&trlu8&Jt' lee fJl l~u·\le'·e.ttet)t o~tlt.e· ~t..'·lo'fi at' the
t1.lMil' '"_¥h~oh 1ft tun teaa. t'O ott..." '111t $e_A~at"Q8eS
.:,' '.
". ,-,;.,,-'
t21th.·a4J·..cen'$'Jrl:nse~.h Ilt. tbfi$t:rb*~$ '. 41.'.00 '21'81 '
".·'Ml.~i. :'be "~$1Q~~. ~4u:o<tii ·in _.c••fJa_·_~.,
~j 'tl'te'~P~..s5J.:a l..ln~.rG-~~:et1. 'r-6blfl tIll:tU.tfl1a;~.s·"li,l.
," ifh~ _~"Qtt~la:~~; ,ii., ~~ti_'·'.~1tfi;j;.· •••::·"'~.41' ltl.. ··~
, . " ," .c... -"/ . ';.~ >:.,~, '_:~'-'..:
e:t'eaae '.8,t_ :e~rupr apa~lA1t :4.~~~8_&il.' ""l.·tbf.i(~)~~Jat :f.lf'
. .... ' ,- .- ," . " ,',' .: - . " ... ' .'
1oal, tUe/A ,''b~ tl. at..~.rln~r•••4:g~b,,~el.~o{tf:e.~$.1.:~'•••
~..Botat~~($.~f)tJd~il!{ff~ 1,~1~~1'_4 ,<'l..~' 'tl,P:t~·.~.n~~· ,;..
. '. .,- -. . - .,'. .... ,;.";.,.,, "
.,.l({t1Qlt:lthlPG·:~i1~cd"tid~·'h."· i-'.a~i,~»..l,:s' ,.~~ '.IQ;$~ttU..,"'Q
,t:b.4.$$... 'ot' ~tt&4.ck···i~~$ •
.', A III-JI"tlJl$e'tiaied$ ':be '4t$sll1t$4itJnl.r t.t~k. ef';'$c#t ~t·
. <f1a$' 't~~ .'.__1 'loa~ .tn._.· ~ht# ·u,@a1.· ~x1.e :~~~bl•..~n .",,*~(fk. ':18: .
so.14~8e~b..t 'h_~tt;&et b;~;one: .~·e11$.;t_;tr!.~t~vf)~· ~
... ~~'11\._~....__ 1>~"~~~~._.l'!A2'
", '. '.~~!.lt.~it; ~~~e;,.tk$.n t':a'Cla't~:rtl):t"':$tr'l.D3en.l11~.;S}" ·'1.'_a.~'
tl.~a;i17 ':~AlIu).lbl.$ ·t&~· trit~ ·C$t1tfeJ.-9t th.. _eel· ·to' c~~_ '$~e'r
~t_: ·.l\\e~ ,$1",'~e 6:n.Ql'te-.~X'11l6et'~. V$~l.,·. ,I~~ '$'~i;er"(tt!'
.~~;~~e;rW'111 '00' bf;.d~~$Se(t~d.t.~.;·.·~Jm"lte' ~t;~~1~r~\f~~"
,- . .. . .~i' . . .
. ..d.ll, tde'ab$ut 'flye.pf;,t,'._nt;· _~. otthG: );,0•• 'tlt3t1:ttllY"O~'$lle .
• ~.kEfar·; la~ft'l~,r$tr!nlfJ1"$',beCt~~. '~. 'full,'W~~11~d~(}'D;Q8t, '.,
~~~;I.'ti ·_fl'~b:e(fxt'.Jr1Q~ wl11-':not,h.l, 'S.f1,olft .1t 'a$ ~\l~, '8$ ~ijU .
. " .., ." . ' .. - . ,
. '.' . . . .
,'he, !itt$rl0~ at,~l.it"$ .•; .Tbue-. 1t.l1+ be· Qty~.H'l"~$.~,iI_bOU'·
ift",. ·P$lt~~t.·.f "1ti:htl ,.&'.$1~., •. title otllMt, l-ntl!$l"ler
&tJr:l_~t.~;
-2'
The $tJ'lnsera 'ifbDCOpe4 blto ,be 'floo~_·s trt· a.
slagle _P_ $.ave fA fix!_, ,tenor otabO,t1" t!W_t1-:rl'V'~ Pe1"~_t,.
. '
. '
.etl the,'Pd4 vo1"e eollt1.nUQu$~ 1M .:tln,l' taet~r ._a.M_
Ae tUty peX"cen~. A aUb.'1mitlal aayUrc, 1a _t~rlfl.lC$l1 l.le ,.1"...
,r••,," It thl. »-J:lls,l, tl%l\7 < I" "akG'''''~ .i~~i,,1.~.d:O~~.: -
'lb.••ber•• ·s1Smtt\'lt(\ftta Qply to ••b pl$;t.~ eor~e.QtloH w1U1,t!l· tbit
tl:d.ty :t.o~rs tor~b ~., QO_.efJt-l~:Hla·;WQ~.U~ti,"uer.
z.dealp1.c b.t:'l~~k fl:o__.,:th.~l.1:•. ·t$'}~h.,>
$'rbae!" ~c1lt!. tht.' .llsllt6J" .111. •• t.b~,r_ul"M$ flQ$l'.
~••v~. "he lae:reaao4 ••ltibtg co.,,,,:t' telae 11~tel' t"~~$- .11.1
,~h#ll1J bt ••lWhl ak. them ttnocoJlQl11t')a1, 'liL'l1~.a 'he~l!Jft.';;;' ,
,,_~.'.~ 11_,..._1_' is ~~',14~~~~17bllh.'· 'I$Ucl.l a.. '~" :l;~t$
. ft.ov~1.a>i!"'e8~8&_"tt t~t .~h:~ ~..~.,~,.,4••1t ·rtt.~!Or _4
.a verf1a~a.· ~8\••,~••t.r~.I.~~ .iA ••$pft.~',i.~.n:r"'_"~$l:b\l.·'~
. ' ,.: '. . .'.... . ." .., ..'.. .....:' " """ ..-,' -,".' -".' .
})~. ,:b. t ••• on tbe tU.11"d.~~ti~ti;tJ.!_ne].-~<l ~.Ile~_ '
~~Utt,' a1th0~ tl•••A.••;4 ,&~t\ •• ~~b .~l~.;',~h.'liilV."
thle!$fas••u14 b* 1'1IHt~.'~ 6/80,1" t/1.4$i••84 iltl11be
_17.~n8 '. t._ .nl;";20 lol14.
_.t·flate.Ub8t1U,.4e~ott~~lqlls;v.b•• 4~:tpGi
,,3n~ht) a,.~tt~n"b.e(t t:h& ,1$\e uade;r t1le~&d .~~.• q,a,t1:xed
. •'en" _~. ".*C,OO'~I ku ~eell '._ o,!' 'he19~t·~1nal4:t'" ','
. . . . . .
't.J'lbutilflA ot the .A4. ' 1'1&". 1...., It .~... "th~' il.1';riR'1,~a ~
'. . ' " '.
~he.,lu'e .'radG.. 'fte loD.C1:"UsU,J.iIU 41.$ti1f1.blltloJ',l'!::ifJ, se. ,"0 ex-
, \ .•-4 Itaelf oyer flOott\ to.". 'tWa. $h.6cleg'.~.ttl!'. plat._. '
$1" a»ou.t $4 111,.'
-.
,The ~1ntot _'AtratlQ~lt ",t· the pltlte tell elQ•• to.
the ode- ot'ne $tr1nee1" flap. ODe' of ,. USu;p'~Jit$WJY
.plalA th1.$i •• 1"1r&t .&~8 'th.' the;plate a$'•••aeUlplt:J, '
,'8Ja'D _,tween ·t.lae t1aq.~r atrtqer., the.D~coad.I:GUM:.'that
':!te pa".aei.' fl. a 'fIXed b"\d.,~' ~B~·:,~JJ.i~:~;Of>,~••'\~tl.~::j' " , i',
. . .' .",... -. . .,- ., ,..- . -;. -' . ',' .
a\ 'Ii..e~ fit t-a••ti.-iq.,r :tl_~o. In~l'h.,re•.H' \11. realt"
". ", . . " . . '- . .
18 ,th~ ,11._ 'dd "he 'rlra' l\i.t~1~.'laU~ eMler" to uset.
eo1lP\lt.tl0A~ ~e ••cond fl.1l~'1ea 18 'p~b4b17 olo_r ,kJ wit-t.
'ao1;.-.117',.~. plao'~, '$1»oe the ilIak tom.' 4, tl_4 b_ 'Ot Ya:"Y-
Uaccreao-aeetl011,. ,the depth. b_'.e:tl" th~ tle.qtt,a b_taa the4.ptt\
ot tAo .,la""., l'ta.1f, .aa the a.,tll,'ovef> tkea.rlRser tl~eall1, , '
'he 'kl.~$ 01 '1ll0 'late' P,lu. "he tl~e·.' ft~ 1n.:r8.#04
4ePth .r lle_'.' ~he atrlnatl1'l$ 4e_e.e_ilth.' .t.re&$$·'t'er ,fi,:he
. . .
"••rl.~ f.l"ttel.Ow ·..~woult__,ot-.a. Ifb~ ten;s1011 ..\re:••
• _1"8$'1" 'boa, ~'"."l!"eJud.ca$treas. ~ba.b1J' 'beca\t~... a oate- "
eaaJ'¥ sUtl,aa fJt a:\l($" 1000 l'b· ,p.:r .,flq In,. _8 pre...i •.
, 'ft~e 0\1."& lB ng.l. _ho,.a th~t ~b.G lOl'lg!"u4a-a1. 41a..
trlbtlt:1on. 'fJ)t ..tlt••• 'f"ar104 tMaa 'tMlt, (It;.'t1llitec:••to.. of the
~a, 4...r••#1~ a.,.totle'.lly. I_l.e"t~ :'ke -.llaut'V'G at
, "he ;>eait. thl$ ;vaJrlatlolt -1 'b.' ~:~4, ,1io be..Jlll1"aDi>l.1c. !hlie,
$'~$·:_~~t8.t..lail (;)f .~b.:.t'fUJ$$B bt' ,it:. '~p14,t. ·beo~n.\li.1!i vwy
,,' ~Jk,Jl~~':'rbi.t~ :'~e·~,.al~aent'·.blCh thG plAte ."l1~~ -uPi0rt
te, 'e0~"'4 .», the a$8~ll'()1l thft, tl'ie ,lat~ 1. a.au-ple ha_
bet.attn tn. e.&~G ot,h,ta&t.rlnpr :t.lClilliea. ..~t; 't'bo a...tt:rea.
• r ~
.,j-••~.·L~I"he p1&,.. Is 00"111),84 01Ve;r l.beleaat!l 0:1 tow 1-"'a
t!l. olear .pallOr -.11. ,late, a1nc~ tbio.-clls 41Gtriau~e4
3"'61:'''111.1' 4t_"'$fUlce_ Thl$ Il~8 as to%' 'the e,VU'848 s\rea·.
11 - 4.:'1. .~¥ 10 .11$ --"~ ~ ol~ ~ lIll4' 4 tlile
"'11~n,. .,alil"., 4)t' ~e,'lat_ ,er'lnO'b et pl.'.. Tit•..~ ,
a<t:u•• ·,m 'tJbElplaQ1dll bo ~hr!4e,*u.. th.-.•y~. .,lno.· ,t~~. ,
41a:ti:'lbutlert 0t', atreas 1& pef.\bOl10...,ft1$·· id_t....,&ieal"
••I~d.. or 4.'e~1nI& tb..plat,oatr.••'Si vaa uee4 tn ~~'sl.a'·
. .' ,
tihe ...•,~••$M I-n' tlitt .hll-Bl~. fleo,r.antl ... c~f$*64 by _e'~b- '
, ~(fll ..8tre...·• the vallll&8 tlt' tM #!tn"••s1fttho, o,n....'thf:;t4
a1.· :_lkUa eh~eke4 $'y~ Era "olOeu.tlTtban tk08~ for ,lttl tttll...
ad,.ed :t:loor..'f'h1a ••'!W4, Q,tiet~bl.1n6 ,la1Hi at~e._B -It 'be
.. . . . . . , . . '. .
. '.
.e~;e.ctt)4 _ ",life ~l.1",e.e$u~a'tf.l'. re$"alt. tor One-ftJ'4la],$
, 'UIii-Cl!' ··C'S»1tCl.~t8t."wi:lgel ~hta..
J. 'nXCf)~.J!' .~1I)n.OJ" i!HIGJt
• . c'•• q,.. " ,_. '. :_' _~I•••• :: ,~ -:-'.. '..
fte ':-f'l;$ults G·t ~,h$fii>u'l.,& •.la'~lil" the fu.l:l...al•• tU>D2*
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